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Description 

1 . Field of the Invention 

[0001] The invention relates to wavelength division 
multiplexed optical communication systems and, in par- 
ticular, to the measurement and control of wavelengths 
transmitted by an optical transmission source and re- 
ceived by an optical wavelength selective element. 

2. Background Art 

[0002] In wavelength division multiplexed (WDM) op- 
tical communication systems, a single fibre optic cable 
carries a plurality of optical signal channels, each chan- 
nel being assigned a particular carrier wavelength. The 
signal channels are generated using wavelength specif- 
ic lasers. These channels are then coupled to the traffic 
fibre using an optical combiner or multiplexer and sent 
to the next node in the system, possibly via a number of 
optical amplifiers. At the receiving node, the different 
wavelengths are filtered out in a demultiplexer and are 
sent to a respective receiver where they are converted 
to electrical signals and relayed to further systems or 
networks. 

[0003] In the demultiplexer, Individual optical chan- 
nels must be selected from the multiplexed optical sig- 
nal. To ensure that an optical signal is properly selected, 
the carrier wavelength launched by the laser transmitter 
must accurately match the wavelength selected in the 
demultiplexer. Although the lasers are generally very 
stable in terms of wavelength, erroneous operation can 
lead to wavelength drift in an individual channel over 
time. Similarly, the wavelengths of the demultiplexer 
passbands can drift. It is important that this wavelength 
drift Is detected and corrected before the channel has 
deteriorated so much that traffic is disturbed in the chan- 
nel itself as a result of attenuation, and in neighbouring 
channels by crosstalk. This is particularly important for 
dense WDM systems wherein the wavelength spacing 
between channels is very small, often of the order of a 
nanometer. 

[0004] A technique for dynamically stabilising a wave- 
length selective element in a WDM system is described 
in US-A-5 673 129. This document describes that a 
wavelength reference is used to stabilise the output 
wavelength of a transmission laser while the reflection 
wavelength of a Bragg grating used as a wavelength se- 
lective element at the receiving end of the system is dy- 
namically adjusted to obtain the maximum reflected op- 
tical signal and so accurately correlate the Bragg grating 
to the corresponding transmitted wavelength. The ad- 
justment of the Bragg grating reflection wavelength is 
obtained by temperature tuning or adjustment of the 
amount of physical tension applied to the Bragg grating. 
[0005] While this arrangement ensures the accurate 
correlation of the wavelength selective element to the 
transmitted wavelength, an extreme drift in wavelength 



in an individual laser will not be corrected and could ul- 
timately lead to crosstalk between adjacent channels. 
Furthermore, the need for a wavelength reference for 
each laser necessitates the provision of a relatively 
5 large number of potentially costly components. 

[0006] In an alternative embodiment described in the 
same patent, the temperature of the Bragg grating is 
held constant and the signal reflected at the grating Is 
fed back to the transmitting laser and used to dynami- 

10 caily tune the laser to the reflected wavelength by ad- 
justment of the laser temperature. However, the provi- 
sion of a stable temperature environment for the Bragg 
grating without recourse to adjustment on the basis of 
variations in the reflected wavelength is difficult to im- 

'5 plement and is dependent on the reliability of normally 
electrical heating and cooling elements. 
[0007] JP 09/093223 describes an arrangement for 
adjusting the control voltage of an optical filter to obtain 
an optimum received signal. For each wavelength the 

20 received wavelength signal Is measured with a first con- 
trol voltage value. The control voltage value Is then ad- 
justed until the wavelength signal increases to its max- 
imum and then falls below the first control voltage value 
to a second control voltage value. The mean of the first 

25 and second control voltage values is used to determine 
the control voltage providing the optimum signal power. 
The process is repeated for a second wavelength chan- 
nel to obtain the optimum signal power control voltage 
for that wavelength also. 

30 [0008] In the light of the disadvantages associated 
with the prior art it is an object of the present invention 
to provide an arrangement and procedure for controlling 
the wavelengths of channels in an optical WDM system 
which is reliable, simple and Inexpensive in its imple- 

35 mentation. 

SUMMARY OF THE INVENTION 

[0009] To control the wavelengths of channels trans- 

40 mitted by one or more optical sources and received by 
a wavelength selective element, the present invention 
proposes a method wherein at the receiving end a value 
of a wavelength influencing parameter of the wave- 
length selective element that enables the best reception 

45 of the channel is determined. This value Is then utilised 
to ascertain whether the wavelengths used in the link 
have drifted. This parameter value associated with the 
channel centre wavelength is accurately located by de- 
termining two parameter values at which the output 

50 power drops by a predetermined amount, and then cal- 
culating the central value. When the parameter values 
are difference values relative to a nominal starting value, 
the mean averaged over all channels serves as an indi- 
cator of wavelength drift in the link. By determining the 

55 proportion of channels demonstrating wavelength drift, 
both the source and magnitude of the wavelength drift 
can be ascertained and corrected either by adjusting the 
parameter value of the wavelength selective element or 
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by adjusting the wavelengtti launched by one or more 
lasers. A wavelength control arrangement for use in an 
optical WDM link according to the invention is charac- 
terised by control means that communicate with a pa- 
rameter regulator of the wavelength selective element 
that is adapted to regulate a wavelength influencing pa- 
rameter and with means that monitor the output power 
of the wavelength selective element. The control means 
are furthermore coupled to a regulator adapted to reg- 
ulate a wavelength influencing parameter of a laser and 
laser drive circuit and are adapted to determine the mag- 
nitude and source of a wavelength error and subse- 
quently control one or both of the wavelengths launched 
by the lasers and the wavelengths received by the wave- 
length selective element. 

[001 0] Advantageously, the method and arrangement 
according to the present invention permit wavelength 
drift to be both detected and corrected whether caused 
by one or more malfunctioning lasers or by the wave- 
length selective element when the parameter utilised is 
temperature, wavelength drift at the wavelength selec- 
tive element could, for example, result from the deteri- 
oration of associated electrical temperature regulating 
elements. Furthermore, the method obviates the need 
for permanent wavelength references at the optical 
sources or lasers, but nevertheless permits wavelength 
drift to be determined and corrected with high precision. 
The control measurement can be performed entirely at 
the receiving end of the link without Impeding or degrad- 
ing normal traffic flow. A further advantage of the method 
and arrangement according to the present invention is 
that the division of the channels received by the wave- 
length selective element does not need to precisely 
match the transmitted wavelengths. The best average 
power for all channels can be defined and maintained 
using the method and arrangement according to the in- 
vention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1 ] Further objects and advantages of the present 
invention will become apparent from the following de- 
scription which describes the preferred embodiments by 
way of example with reference to the accompanying 
drawings in which: 

Fig. 1 schematically depicts a 1 6 channel op- 

tical wavelength division multiplexed 
system, 

Fig. 2 schematically shows the control sys- 

tem for controlling matching of wave- 
length between the transmitting optical 
sources and the demultiplexer filter, 

Fig. 3 shows the typical transmission charac- 

teristics of an arrayed waveguide grat- 
ing utilised as a demultiplexer filter, and 



Figs. 4 and 5 show flow diagrams of the procedure 
for determining and correcting wave- 
length shift between optical source la- 
sers and the demultiplexer filter. 

5 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0012] The WDM llnkdepicted in Fig. 1 includes a plu- 
rality of WDM transmitters 1 0, each adapted to transmit 

10 data signals modulated on a specific transmission 
wavelength. The transmitters 1 0 each comprise a wave- 
length specific laser 110 (see Fig. 2) for launching the 
carrier wavelength. The multiple channels are coupled 
to a traffic cable 30 by a multiplexer 20 and are sent to 

15 the receiving node possibly via a number of amplifiers 
40 if the distance between the nodes is large. 
[0013] Atthe receiving node, the channels are split by 
a demultiplexer filter 50. In the exemplary embodiment 
the demultiplexer filter is an arrayed waveguide grating 

20 (AWG) in silicon dioxide on silicon (SIOj on SI), however 
it will be understood that other materials and also alter- 
native wavelength selective elements may be em- 
ployed. The divided channels are then passed on indi- 
vidual cables to corresponding WDM receivers 80, of 
which only one is illustrated here for convenience. 
[001 4] The light signals of the individual channels out- 
put from the demultiplexer filter 50 are also monitored 
using detectors 70. One detector 70 only Is illustrated in 
the figure for clarity, however. It will be understood that 

30 a detector 70 will typically be coupled to each outgoing 
channel. Alternatively, a single detector could monitor 
the light signals from all outgoing channels in sequence. 
The detectors 70 can be any optical detector that con- 
verts an optical signal into electrical energy such as a 

35 PIN diode detector, and are typically coupled to the op- 
tical transmission line using optical taps 60 that divert a 
small portion of the Incident power towards the associ- 
ated detector 70. 

[0015] The components of the wavelength control 

40 system are shown in Fig. 2. In this figure like reference 
numerals have be used for like elements shown in Fig. 
1 . The elements Include, at the receiving end of the op- 
tical link shown in the lower half of Fig. 2, the demulti- 
plexer filter constituted by an arrayed waveguide grating 

45 (AWG) filter 50, the detectors 70 coupled to each out- 
going channel of the AWG filter 50 by a respective op- 
tical tap 60 (here again only one detector 70 and fibre 
tap 60 are illustrated for convenience), a temperature 
regulator 90 associated with the demultiplexer filter 50 

50 and a wavelength controller 1 00. The temperature reg- 
ulator 90 Is a device for varying the temperature of the 
AWG filter 50 and may comprise a heater, a cooler or a 
combination of the two. Including, but not limited to, re- 
sistive heaters and thermoelectric coolers. 

55 [0016] The wavelength controller 100, Which typically 
may comprise a microprocessor with associated mem- 
ory, is coupled to the output of the detectors 70 and the 
temperature regulator 90. The controller 1 00 is likewise 
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coupled to each transmitter 1 0 of the optical link, only 
one of which Is illustrated here, via a service or control 
channel 1 50 Indicated by a dashed-dotted line in Fig. 2. 
In each transmitter 1 0, the controller 1 00 communicates 
with a laser drive circuit 1 40, which supplies bias current 
to a laser 110 and with a laser temperature regulator 
130. The laser is typically a distributed feedbacit laser 
(DFB) although it will be understood that other types of 
laser can also be utilised. The laser temperature regu- 
lator incorporates a thermal/cooling element, such as a 
Peltier element or the like, for varying the temperature 
of the laser and accordingly adjusting the emitted wave- 
length, in alternative laser types the emitted wavelength 
may be controlled by adjusting electrical current to the 
laser or by the mechanical movement of optical ele- 
ments, for example to increase or reduce strain. It will 
therefore to be understood that appropriate means of 
adjustment can be provided to an alternative laser in 
place of the arrangement described with reference to 
the figures. The transmitter 1 0 further Includes a modu- 
lator 120 for modulating Information data on the carrier 
signal. 

[0017] It should be noted that while in Fig. 2 the con- 
troller 1 00 is shown disposed at the receiving end of the 
optical link it may also be placed at the transmitting end, 
in which case it would communicate with the detectors 
70 and the temperature regulator 90 at the receiving end 
via the service channel 150. Alternatively the controller 
1 00 may be located remote from both ends of the link. 
[0018] A typical transmission characteristic of a de- 
multiplexer filter 20 suitable for use in an optical WDM 
link is shown in Fig. 3. In the example shown, the pass- 
band wavelengths correspond to the International Tele- 
communications Union (ITU) standard wavelengths de- 
fined in the 1 500 nm telecoms window. It is possible to 
adjust the passband wavelengths of the filter 20 by var- 
ying the demultiplexer temperature. For an AWG filter 
in Si02 on Si, the variation in passband wavelength is 
of the order of 0.01 2nm per degree Celsius. Since the 
transmission of the demultiplexer Is wavelength de- 
pendent, the signal power to each detector 70 will vary 
with the temperature of the demultiplexer. It Is possible 
to determine the temperature accurately, and In this way 
to indirectly measure the wavelengths of the incoming 
channels relative to one another. Specifically, the centre 
wavelength of a transmitted channel is ascertained by 
determining the temperature of the demultiplexer filter 
50 at which this wavelength is transmitted. In this man- 
ner both wavelength drift of one or more individual chan- 
nels and temperature variation in the demultiplexer can 
be detected accurately. 

[0019] While the embodiment shown in the figures 
and described above Is applied to the case wherein the 
passband wavelengths of the demultiplexer filter 50 vary 
with temperature, it will be understood that other demul- 
tiplexer filters may be utilized which have a passband 
wavelength dependent on other parameters, including, 
but not limited to electrical injection current or mechan- 



ical movement of optical elements. With such a device 
the determination and measurement of wavelength drift 
will be achieved by varying the appropriate wavelength 
influencing parameter of the demultiplexer filter 50. Ac- 

5 cordingly the temperature regulator 90 of the demulti- 
plexer filter 50 will be replaced, or supplemented by an 
appropriate regulator or regulators for varying the pa- 
rameter of interest. A similar parameter regulator can 
be employed at the transmitter 10 for adjusting the 

10 wavelength of the laser in place of, or in addition to the 
temperature regulator 130. 

[0020] The method for controlling wavelength using 
temperature adjustment is described below. It should be 
noted that for devices with wavelength Influencing pa- 
's rameters other than temperature an analogous method 
could be used. 

[0021] Prior to operating the link the lasers are first 
adjusted to the desired nominal wavelengths. In an op- 
tical WDI\/I network the nominal wavelengths preferably 

20 conform to the ITU standard for the 1500nm telecoms 
window. The adjustment is effected using a well calibrat- 
ed external measuring instrument such as an optical 
wavelength meter or the like. Since the division of the 
demultiplexer filter 50 channels may not exactly match 

25 the predetermined nominal wavelengths, it may not be 
possible to obtain maximum power for all channels at 
the demultiplexer filter 50. To adjust for this eventuality, 
the feedback loop constituted by the controller 1 00, the 
temperature regulator 90 and the detectors 70 is used 

30 to set the temperature of the demultiplexer filter 50 to 
obtain the optimal mean output power from all utilised 
channels. To this end, the controller 1 00 performs an 
appropriate step algorithm which adjusts the tempera- 
ture of the wavelength selective element until the mean 

35 output power from ail channels is optimised. Note that 
the mean output power need not be the median of the 
individual output powers, but could be weighted to en- 
sure that no individual channel falls below a predeter- 
mined threshold level. It should be noted that in the fol- 

40 lowing method the number of channels is indicated by 
n. In the embodiment illustrated in Figs. 1 and 2, there- 
fore, n goes from 1 to 1 6. 

[0022] Once both the nominal wavelengths and the 
initial temperature have been defined and fixed, the con- 

45 troller 1 00 calculates the initial variance (IVn) for each 
channel. This value corresponds to the difference be- 
tween the temperature of the selective element when it 
transmits the optimum mean power of all channels and 
its temperature when it transmits a single channel opti- 

50 mally. The initial variance value (IVn) for each channel 
is obtained using the procedure A illustrated in Fig. 4. 
In step 401 the starting temperature of the wavelength 
selective element, which in this case is the temperature 
for optimal average transmission of all nominal wave- 

55 lengths, and the power level of each channel is stored. 
The starting temperature may be an absolute tempera- 
ture value, but it is preferable that this temperature be 
set to a nominal value, e.g. 0. The temperature of the 
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demultiplexer filter 50 is incremented in step 402. In step 
403 the power level of each channel at the output of the 
demultiplexer filter 50 is compared with the initial output 
power. If it has fallen below 0.5dB, the temperature is 
stored (step 405) If not, the method returns to step 402 
and the temperature of the demultiplexer filter 50 is in- 
cremented again. This continues until the power levels 
of all channels have fallen below the O.SdB level and the 
corresponding temperatures of the demultiplexer 50 is 
stored. In practice the stored temperatures will be quan- 
tized values corresponding to the number of tempera- 
ture increments. The demultiplexer filter 50 is then re- 
turned to the starting temperature in step 405. In step 
406, the temperature of the demultiplexer filter 50 is dec- 
remented. In step 407 the output power level of each 
channel is measured and compared with the initial pow- 
er level to determine whether it has dropped by 0.5dB. 
If not, the method returns to step 406, othenwise, the 
corresponding temperature Is stored. This continues un- 
til two temperature values (DHn and DLn) correspond- 
ing to the -0.5dB power levels have been determined for 
all channels. The mean IVn of these two values (DHn, 
DLn) for each channel computed in step 409 then cor- 
responds to the difference in temperature of the demul- 
tiplexer filter 50 for transmitting the mean optimal power 
of all channels and the optimal power of the channel In 
question when the channels are tuned to the predeter- 
mined nominal wavelengths. By inference, this mean 
variance value IVn likewise corresponds to the initial 
wavelength error for each channel. The mean value IVn 
is then stored for each channel in the controller 1 00 for 
use in the subsequent wavelength checks. 
[0023] When the temperature values (DHn, DLn) are 
difference values relative to the starting temperature, 
then, providing the centre wavelength of the filter 50 lies 
within the 0.5dB levels of the actual launched channel, 
one value DHn will be positive and the other DLn neg- 
ative. Accordingly if the launched centre wavelength is 
exactly equal to the centre filter wavelength, the initial 
variance value IVn will be zero. Note that since the tem- 
perature of the demultiplexer filter 50 has been adjusted 
for optimal average output power for all channels, the 
mean of these variance values IVn for all channels will 
be zero at this stage. 

[0024] The initial starting temperature of the demulti- 
plexer 50 determined as described above Is the ideal 
operating temperature and is consequently maintained 
using conventional electrical thermal and cooling ele- 
ments and a suitable control circuit which is not shown. 
With time, however, these electrical elements may de- 
teriorate, causing the real temperature of the demulti- 
plexer filter 50 to vary and hence the passbands of the 
filter 50 to shift in wavelength. Errors leading to drift in 
wavelength may also arise in individual lasers 110. 
[0025] Hence, during operation of the optical WDM 
link the correlation between the launched wavelengths 
and the wavelengths transmitted through the demulti- 
plexer filter 50 is checked at regular intervals using the 



procedures laid out in Rgs. 4 and 5. Firstly, steps 401 
to 409 of procedure A are followed as described above 
with, in this case, the starting temperature being the ac- 
tual temperature of the demultiplexer filter 50 at the time 
5 of measurement, and the mean of the difference values 
DHn and DLn being a channel mean value MCDn, i.e. 
the mean of the difference values DHn and DLn for each 
channel relative to the actual temperature. The method 
then goes on to procedure B shown in Fig. 5. In step 

10 501 the average MD of all channel mean values MCDn 
is calculated. This average value is computed on the 
same basis as the initial average output power of all 
channels and accordingly may be weighted if the initial 
distribution of channel wavelengths in the AWG filter 

'5 rendered this necessary. Accordingly if no wavelength 
drift has occurred on the link, i.e. if the wavelengths 
launched by the lasers 110 and the temperature of the 
demultiplexer filter 50 are unchanged, the average 
mean MD will be zero. In this case the comparison in 

20 step 502 results in an answer YES and the procedure 
is terminated. However, if this value is not equal to zero, 
wavelength drift must have occurred, as a result of an 
error either in one or more lasers orthe temperature reg- 
ulation of the demultiplexer filter 50, or a combination of 

zs both of these. The procedure then continues in step 503, 
where for each channel the initial variance value IVn is 
compared with the determined mean value MCDn. This 
step determines the number of individual channels 
whose wavelength has varied with respect to the initial 

30 value. The sum of these comparison results which de- 
viate from zero is then compared with a predetermined 
value P In step 504 to determine the proportion of chan- 
nels which have varied with respect to the initial settings. 
Since it is unlikely that all lasers 1 1 0 will fail simultane- 

35 ously, a majority of deviating channel wavelengths will 
indicate that the temperature of the demultiplexer filter 
50 has altered. Accordingly, The value P is selected to 
represent a failure in the majority of the channels used, 
or at least in the proportion of the used channels which 

40 statistically are unlikely to fail simultaneously. It may not 
be necessary to perform the comparison of step 503 for 
all channels. If at least a predetermined number of com- 
parisons Is performed, this will enable the accurate de- 
termination of how widespread any wavelength drift is, 

45 and accordingly give an indication as to whether the 
temperature of the iasers 11 0, the demultiplexer filter 50 
or both need adjusting to correct the wavelength. 
[0026] If fewer channels than P have drifted from the 
initial wavelengths, then the method turns to step 505 

50 where, for each channel, the channel mean values 
MCDn are used to correct the wavelengths launched by 
the corresponding lasers 1 1 0, preferably by altering the 
temperature using the regulator 130. Conversely, if the 
result of the comparison in step 504 is YES, the method 

55 continues to step 506 where the common deviation of 
the channels is determined. This value Is then used in 
step 507 to correct the temperature of the demultiplexer 
filter 50. Once the error caused by the demultiplexer fil- 
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ter 50 has been corrected, the channel mean values 
MCDn are corrected In step 508 by subtracting the com- 
mon value determined in step 506. The corrected MCDn 
values are then used In step 505 to correct the wave- 
lengths launched by the lasers, if necessary. 
[0027] This procedure can, for example, be per- 
formed once every month since it is primarily adapted 
to detect long variations in wavelength. The procedure 
can also be carried out during normal traffic operation 
without deterioration of payload traffic. To this end, the 
temperature increments used in method A in Fig. 4 are 
selected to obtain a reasonable variation in wavelength 
of the light signals transmitted by the demultiplexer filter 
without unduly attenuating the received signals or pro- 
voking crosstalk in adjacent channels. For example, for 
an AWG demultiplexer filter in SiOg on silicon, incre- 
ments of 1 °C resulting in a stepwise variation in trans- 
mitted wavelength of 0.01 2nm is acceptable, it should 
further be noted that the output power reduction of O.SdB 
Is also given only by way of example. This value is sim- 
ilarly chosen to permit accurate but easily measurable 
wavelength variations without disturbance to traffic by 
attenuation or crosstalk. 

[0028] In an alternative embodiment of the invention 
steps 503 and 504 in the method B of Fig. 5 are replaced 
by a single step wherein the mean variation for all chan- 
nels MD is compared with a predetermined fixed value. 
This value is selected according to the number of chan- 
nels utilised and relies on the fact that a wavelength drift 
due to a variation in temperature of the demultiplexer 
filter 50 will result in a total mean variation n times as 
large as the same drift in a single laser when n channels 
are used. Since It is highly improbable that one or more 
lasers will vary in wavelength to a degree which results 
in the same mean value, or that their wavelengths vary 
to an extent that cancels out a variation caused by the 
demultiplexer filter temperature, a predetermined fixed 
value can be selected to provide a reasonably accurate 
gauge as to the source of the wavelength drift. 
[0029] In a further embodiment of the invention, the 
processing step 508 can be omitted and in its place the 
whole method starting from step 401 of procedure A be 
repeated. Since the drift caused by a temperature vari- 
ation in the demultiplexer has been corrected, a repeat 
of the whole method will result in the correction of the 
wavelengths launched by the lasers, if necessary. 
[0030] The aforementioned method is particularly well 
adapted for use in an optical WDM system where pre- 
defined wavelengths are used, however, it also has ap- 
plication in optical WDM point-to-point links where the 
standards laid down for wavelengths need not be re- 
spected, in such a point-to-point link, the method de- 
scribed with reference to Fig. 4 can be used to accurate- 
ly match the wavelengths launched by the lasers 1 1 0 to 
the wavelength division of the demultiplexer filter 50 and 
so enable optimal transmission over all channels. 



1 . A method for controlling the wavelength of a plural- 
ity of channels launched by optical transmission 
means and received by at least one wavelength se- 
lective element in an optical WDM link, the method 
including: 

noting astarting value of a wavelength influenc- 
ing parameter of said wavelength selective el- 
ement, 

for each channel, determining a channel centre 
value (MCDn) of said parameter of said wave- 
length selective element at which the output 
power of said channel is a maximum, 

calculating a mean value (MD) corresponding 
to the average of said channel centre values 
(MCDn) for all channels, and 

utilising said mean value (MD) to determine a 
deviation between said launched wavelengths 
and wavelengths selected by said wavelength 
selective element indicative of wavelength drift 
in said optical link, and to correct said wave- 
length deviation at at least one of said wave- 
length selective element and said optical trans- 
mission means. 

2. Method as claimed in claim 1 , wherein determining 
said channel centre values includes 

tor each channel, determining a first parameter val- 
ue (DHn) of said wavelength selective element rel- 
ative to said starting parameter value at which the 
power of said channel output from said wavelength 
selective element falls below a predetermined level, 
for each channel, determining a second parameter 
value (DLn) of said wavelength selective optical el- 
ement relative to said starting value at which the 
power of said channel output from said wavelength 
selective optical element falls below said predeter- 
mined level, and 

for each channel, determining a channel mean val- 
ue (MCDn) corresponding to the average of said 
first and second parameter values. 

3. A method as claimed in claim 2, wherein said first 
and second parameter values are difference values 
(DHn, DLn) relative to said starting value. 

4. Method as claimed in claim 1 , Including utilising said 
channel centre values to determine the proportion 
of channels which manifest a drift in wavelength rel- 
ative to the total number of channels, and 
utilising said mean value (MD) to adjust a wave- 
length influencing parameter of said wavelength se- 
lective element when said proportion exceeds a 
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predetermined amount. 

5. A method as claimed in any one of ciaims 1 to 4, 
including: 

5 

for each of at least a predetermined number of 
channels comparing said channel centre value 
(MCDn) with a predetermined channel variance 
value (IVn) to obtain a difference value (Dn) In- 
dicative of a wavelength shift in said channel. io 

6. A method as claimed in claim 5, including determin- 
ing the proportion of said channels which demon- 
strate a wavelength drift by summing the difference 
values (Dn) that deviate from zero for at least a pre- 15 
determined number of channels. 

7. A method as claimed in claim 5 or 6, including set- 
ting said predetermined channel variance value 
(IVn) as a difference between a value of said pa- 20 
rameter of said wavelength selective element at 
which the output power of said channel having a 
predetermined nominal channel wavelength is op- 
timised and a value of said parameter of said wave- 
length selective element at which the average out- 25 
put power of all channels having predetermined 
nominal wavelengths is optimised. 

8. A method as claimed in any one of claims 5 to 7, 
including: 30 

prior to operation of said optical link, setting the 
wavelengths of the optical transmission sourc- 
es to predetermined nominal wavelengths, 

35 

setting said wavelength selective element to a 
nominal parameter value at which the output 
power of all said channels is optimised, 

for each channel, determining a first value of 40 
said parameter of said wavelength selective el- 
ement relative to said nominal value at which 
the power of said channel output from said 
wavelength selective element falls below a pre- 
detennined level, 45 

for each channel, determining a second param- 
eter value of said wavelength selective optical 
element relative to said nominal value at which 
the power of said channel output from said so 
wavelength selective optical element fails be- 
low said predetermined level, 

for each channel determining the mean of said 
first and second parameter values, and 55 

for each channel, utilising said mean as said 
predetermined channel variance value (IVn). 
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9. A method as claimed in one of claims 5 to 8, includ- 
ing utilising said difference values (Dn) to adjust a 
wavelength influencing parameter of said wave- 
length selective element. 

10. A method as claimed in one of claims 5 to 8, includ- 
ing for each channel utilising said difference value 
(Dn) to correct the wavelength launched by said op- 
tical transmission means. 

11. A method as claimed in any one of the previous 
claims, wherein said mean value (MD) Is a weighted 
average of said first and second parameter values 
for all channels. 

12. A method as claimed in any one of the previous 
claims, characterised in that said parameter is the 
temperature of said wavelength selective element. 

13. A method as claimed in any one of the previous 
claims, characterised in that said parameter Is an 
electrical injection current into said wavelength se- 
lective element. 

14. A method as claimed in any one of the previous 
claims, characterised in that said parameter is a 
mechanical movement of an optical element asso- 
ciated with said wavelength selective element. 

15. A wavelength control arrangement for controlling 
the wavelengths of channels utilised in an optical 
WDIVI linl< including 

a wavelength selective element (50) for receiv- 
ing a combined optical signal including a plu- 
rality of optical channels launched by optical 
transmission means (10, 110) and adapted to 
separate at least two optical channels accord- 
ing to wavelength, 

monitoring means (60, 70) for detecting optical 
signals on said channels output from said 
wavelength selective element (50), and 

means for regulating a wavelength influencing 
parameter (90) associated with said wave- 
length selective element (50) for regulating the 
wavelengths selected by said wavelength se- 
lective element, 

characterised by 

control means (1 00) arranged to communicate with 
said regulator (90) and said monitoring means (70) 
and adapted to determine a mean parameter value 
for said wavelength selective element (50), said 
mean parameter value being the mean of parame- 
ter values determined for each channel relative to 
a starting parameter value of said wavelength se- 
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lective element (50) at which the output power of 

said channels is a maximum, 

to determine a wavelength drift on the basis of said 

mean parameter value 

and to generate at least one control signal for rec- 
tifying wavelength as a function of said determined 
wavelength drift. 

16. An arrangement as claimed in claim 15, character- 
ised in that said control means (100) are adapted 
to determine two parameter values associated with 
said wavelength selective element (50) for each 
channel at which the output power of said channel 
falls below a predetermined level. 

1 7. An arrangement as claimed in claim 1 5 or 1 6, char- 
acterised in that said control means (100) com- 
prise processing means for determining the magni- 
tude and source of said wavelength drift. 

1 8. An arrangement as claimed in any one of claims 1 5 
to 17, characterised in that said wavelength se- 
lective element (50) is an arrayed waveguide grat- 
ing (AWG). 

1 9. An arrangement as claimed in any one of claims 1 5 
to 18, characterised in that said control means 
(1 00) are adapted to communicate with said optical 
transmission means (10) to alter the launched 
wavelength using said at least one control signal. 

20. An arrangement as claimed in any one of claims 15 
to 19, characterised in that a regulator (130) as- 
sociated with a laser (1 1 0) in said transmission 
means (1 0) is adapted to vary a wavelength influ- 
encing parameter of said laser (1 1 0) in response to 
at least one control signal from said control means 
(100). 

21. An arrangement as claimed in any one of claims 15 
to 20, characterised In that said regulating means 
(90) are adapted to vary said parameter of said 
wavelength selective element (50) in response to at 
least one control signal from said control means 
(100). 

22. An arrangement as claimed in any one of claims 1 5 
to 21 , characterised in that said control means 
(1 0) are adapted to communicate with at least one 
of said transmission means (1 0) and said regulating 
means (90) and monitoring means (70) via a control 
channel 150. 

23. An optical WDM link comprising a wavelength con- 
trol arrangement as claimed in any one of claims 1 5 
to 22. 



Patentanspriiche 

1 . Verfahren zum Steuern der Wellenlange einer Viel- 
zahl von von einer optischen Sendevorrichtung ab- 
gegebenen und von mindestens einem wellenlan- 
genselektiven Element in einer optischen Wellen- 
langemultiplex- bzw. WDM-Verbindung empfange- 
ner Kanaie, wobei das Verfahren einschiieBt: 

Notieren eines Startwertes eines wellenl^n- 
genbeeinflussenden Parameters des wellen- 
langenselektiven Elementes, 

fur jeden Kanal Bestimmen eines Kanalmitten- 
wertes (MCDn) des Parameters des wellenlan- 
genselektiven Elementes, bei welcherdie Aus- 
gabeleistung des Kanals ein Maximum hat, 

Berechnen eines Durchschnittswertes (MD) 
entsprechend dem mittleren der Kanaimltten- 
werte (l\1CDn) fOr alle Kanaie, und 

Verwenden des Durchschnittswertes (MD) zum 
Bestimmen einer Abweichung zwischen den 
abgegebenen Weiieniangen und den von dem 
wellenlangenselektiven Element ausgewahl- 
ten Weiieniangen, die Indikativ ist in Bezug auf 
die Wellenlangendrift in der optischen Verbln- 
dung, und zum Korrigieren der WelleniSngen- 
30 abweichung bei mindestens einem aus der 

Gruppe, bestehend aus dem wellenlangens- 
elektiven Element und der optischen Sende- 
vorrichtung. 

3S 2. Verfahren nach Anspruch 1 , wobei das Bestimmen 
der Kanalmittenwerte einschlieRt, 
fOr jeden Kanal, Bestimmen eines ersten Parame- 
tenwertes (DHn) des wellenlangenselektiven Ele- 
mentes in Bezug auf den Startparameterwert, bei 
40 weichem die Leistung des von dem wellenlangens- 
elektiven Element ausgegebenen Kanals unter ei- 
nen vorbestimmten Pegel fallt, 
fur jeden Kanal, Bestimmen eines zweiten Parame- 
terwertes (DLn) des wellenlangenselektiven opti- 
cs schen Elementes in Bezug auf den Startwert, bei 
weichem die Leistung des von dem wellenlangens- 
elektiven optischen Element ausgegebenen Kanals 
unter den vorbestimmten Pegel fallt, und 
fOr jeden Kanal, Bestimmen eines Kanaimittelwer- 
so tes (MCDn) entsprechend dem Durchschnitt der er- 
sten und zweiten Parameterwerte. 

3. Verfahren nach Anspruch 2, wobei die ersten und 
zweiten Parameterwerte unterschiedliche Werte 

55 (DHn, DLn) in Bezug auf den Startwert sind. 

4. Verfahren nach Anspruch 1, die Venvendung der 
Kanalmittenwerte zum Bestimmen des Verhaitnis- 
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ses von einer Wellenlangedriftoffenbarender Kana- 
le in Bezug auf die Gesanfrtzahl der Kanale ein- 
schliel3end, und 

die Verwendung des Durchsclnnittswertes (MD) 
zum Abstimmen eines wellenlangenbeeinflussen- 
den Parameters des welleniangenselektiven Ele- 
mentes, wenn das Verhaltnis einen vorbestimmten 
Betrag ubersteigt. 

5. Verfahren nach einem der Anspruche 1 bis 4, ein- 
schlieBend: 
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tischen Elementes in Bezug auf den Nennwert, 
bei weichem die Leistung des von den wellen- 
iangenselektiven optischen Element ausgege- 
benen Kanals unter den vorbestimmten Pegel 
fallt, 

fur jeden Kanal, Bestlmmen des Mittelwerts der 
ersten und zweiten Parametenwerte, und 

fur jeden Kanal, Verwenden des Mittelwerts als 
vorbestimmten Kanalvarlanzwert (IVn). 



fOr jeden von mindestens eine vorbestimmten 
Zahl von Kanaien, Verglelchen des Kanalmit- 
tenwertes (MCDn) mit einem vorbestimmten 
Kanalvarlanzwert (IVn) zum Erhalten eInes Dif- 
ferenzwertes (Dn), der indikativ ist in Bezug auf 
eIne Welleniangenverschlebung in dem Kanal. 

6. Verfahren nach Anspruch 5, das Bestimmen des 
Verhaltnisses der KanSle, die eine Wellenian- 
gendrift zeigen, einschlleBend durch Summleren 
der Differenzwerte (Dn), die von Null fur Mindestens 
eine vorbestimmte Anzahl von Kanaien abweichen. 

7. Verfahren nach Anspruch 5 oder 6, das Festlegen 
des vorbestimmten Kanalvarianzwertes (IVn) ein- 
schileRend als eine Differenz zwischen einem Wert 
des Parameters des welleniangenselektiven Ele- 
mentes, bel weichem die Ausgangsleistung des Ka- 
nals mit einer vorbestimmten Nennkanalwellenlan- 
ge optlmiert wird, und einem Wert des Parameters 
des welleniangenselektiven Elementes, bei wei- 
chem die mittlere Ausgangsleistung aller Kanale 
mit vorbestimmten Nennwelleniangen optlmiert ist. 

8. Verfahren nach einem der AnsprQche 5 bis 7, ein- 

schlleRend: 

vor dem Betrelben der optischen Verblndung, 
Festlegen der Welleniangen der optischen 
Sendequellen auf vorbestimmte Nennwellen- 
iangen, 

Einstellen des welleniangenselektiven Ele- 
mentes auf einen Nennparametenvert, bei wei- 
chem die Ausgangsleistung aller Kanale optl- 
miert ist, 

fur jeden Kanal, Bestimmen eines ersten Wer- 
tes des Parameters des welleniangenselekti- 
ven Elementes in Bezug auf den Nennwert, bei 
weichem die von dem welleniangenselektiven 
Element ausgegebene Leistung des Kanals 
unter einen vorbestimmten Pegel failt, 

fQr jeden Kanal, Bestimmen eines zweiten Pa- 
rametenwertes des welleniangenselektiven op- 



9. Verfahren nach einem der Anspruche 5 bis 8, ein- 
schlieBlich der Venwendung der Differenzwerte 

15 (Dn) zum Abstimmen eines wellenlangenbeeinflus- 
senden Parameters des welleniangenselektiven 
Elementes. 

10. Verfahren nach einem der AnsprOche 5 bis 8, fQr 
20 jeden Kanal das Verwenden des DIfferenzwertes 

(Dn) einschlieBend zum Korrlgieren der von der op- 
tischen Sendevorrichtung abgegebenen Wellen- 
lange. 

2S 11. Verfahren nach einem der vorangehenden AnsprQ- 
che, wobei der Mittelwerts (MD) ein gewichteter 
Durchschnitt der ersten und zweiten Parametenwer- 
te fOr alle Kanale ist. 

30 12. Verfahren nach einem der vorhergehenden AnsprQ- 
che, dadurch gekennzeichnet, dass der Parame- 
ter die Temperatur des welleniangenselektiven Ele- 
mentes ist. 

35 13. Verfahren nach einem der vorhergehenden AnsprQ- 
che, dadurch gekennzeichnet, dass der Parame- 
ter eIn In das wellenlangenselektlve Element elek- 
trisch eingespeister Strom ist. 

40 14. Verfahren nach einem der vorhergehenden AnsprQ- 
che, dadurch gekennzeichnet, dass der Parame- 
ter eine mechanlsche Bewegung eines dem wellen- 
iangenselektiven Element zugeordneten optischen 
Elementes ist. 

45 

15. Wellenlangensteueranordnung zum Steuern der 
Welleniangen von In einer optischen Wellenlangen- 
multiplex- bzw. WDM-Verbindung verwendeter Ka- 
nale, einschlieBend: 

50 

ein welleniangenselektlves Element (50) zum 
Empfangen eines komblnlerten optischen Si- 
gnals, das eine VIelzahl optischer Kan§le ein- 
schlleBt, welche von einer optischen Sendevor- 
55 richtung (10,110) ausgegeben sind und einge- 

richtet sind, urn mindestens zwei optische Ka- 
nale in Gbereinstimmung mit der Welleniange 
zu trennen. 



20 



9 



17 EP 0 981 213 B1 18 



eine Uberwachungsvorrichtung (60, 70) zum 
Erfassen von von dem wellenlangenselektiven 
Element (50) ausgegebenen optischen Signa- 
len auf den Kanalen, , und 



tung (1 00) eingerichtet ist zum Kommunizieren mit 
der optischen Sendevorrichtung (10) zum Andem 
der ausgegebenen Wellenlange unter Venwendung 
des mindestens einen Steuersignals. 



eine Vorrichtung zum Regain eines wellenlSn- 
genbeeinflussenden Parameters (90), der dem 
wellenlangenselektiven Element (50) zugeord- 
net ist zum Regulieren der von dem wellenlan- 
genselektiven Element ausgewahlten Wellen- 'O 
langen, 

gekennzeichnet durch 

eine Steuervorrichtung (1 00), eingeriolitet zum is 
Kommunizieren mit dem Regler (90) und der 
Oberwaciiungsvorrichtung (70) und eingerich- 
tet 

zum Bestimmen eines durchschnittlichen Para- so 
metenwertes far das wellenlangenseiektive 
Element (50), wobel der durchschnittliche Pa- 
rameterwert der Durchschnittswert von von je- 
dem Kanai bestimmten Parametenwerten in 
Bezug auf einen Startparameterwert des wei- 2S 
lenlangenselektiven Elementes (50) Ist, bei 
welchem die Ausgangsieistung der Kanaie ma- 
ximal ist; 



20. Anordnung nach einem der Anspruche 1 5 bis 1 9, 
dadurch gekennzeichnet, dass ein einem Laser 
(110) zugeordneter Regler (130) In der Obertra- 
gungsvorrichtung (1 0) eingerichtet ist zum Varileren 
eines weiienlSngenbeeinflussenden Parameters 
des Lasers (110), ansprechend auf mindestens ein 
Steuersignal von der Steuervorrichtung (100). 

21. Anordnung nach einem der Anspruche 15 bis 20, 
dadurch gekennzeichnet, dass die Regelvorrich- 
tung (90) eingerichtet ist zum Variieren des Para- 
meters des welieniangenselektiven Elementes (50) 
ansprechend auf mindestens ein Steuersignal von 
der Steuervorrichtung (1 00). 

22. Anordnung nach einem der Anspruche 1 5 bis 21 , 
dadurch gekennzeichnet, dass die Steuervorrich- 
tung (10) eingerichtet ist zum Kommunizieren mit 
mindestens einem aus der Gruppe, bestehend aus 
der Sendevorrichtung (10) und der Regelvorrlch- 
tung (90) und der Obenwachungsvorrichtung (70) 
Qber einen Steuerkanal (150). 



23. Optlsche Wellenlangenmuitiplex- bzw. WDM-Ver- 
das Bestimmen einer Wellenlangendrift basie- 30 bindung, eine Welleniangensteueranordnung nach 
rend auf dem Parametermittelwert einem der AnsprQche 1 5 bis 22 umfassend. 



und das Erzeugen von mindestens einem Steu- 
ersignal zum Gleichrichten von WeileniSngen 
ais eine Funktion der bestimmten Wellenlan- 
gendrift. 

16. Anordnung nach Anspruch 15, dadurch gek( 
zelchnet, dass die Steuervorrichtung (100) einge- 
richtet Ist zum Bestimmen zweier dem wellenlan- 
genselektiven Element (50) zugeordneter P'arame- 
tenverte fOr jeden Kanai, bei welchem die Aus- 
gangsieistung des Kanals unter einem vorbestlmm- 
ten Pegei failt. 

17. Anordnung nach Anspruch 15 oder 16, dadurch 
gekennzeichnet, dass die Steuervorrichtung 
(100) eine Verarbeitungsvorrichtung zum Bestim- 
men der Gr6l3e und Quelle der Wellenlangendrift 
umfasst. 

18. Anordnung nach einem der AnsprOche 15 bis 17, 
dadurch gekennzeichnet, dass das wellenlan- 
genseiektive Element (50) ein array-artiges Wellen- 
ieitergitter (AWG) ist. 

19. EInrichtung nach einem der AnsprQche 15 bis 18, 
dadurch gekennzeichnet, dass die Steuervorrlch- 



Revendications 

1 . Procede servant au contrdle de la longueur d'onde 
d'une piurailtd de canaux envoy6s par un moyen de 
transmission optique et regus par au molns un ele- 
ment selecteur de longueur d'onde dans une liaison 
optique a multiplexage de longueurs d'ondes, le 
proc6de comprenant : 

la notation d'une valeur de depart d'un param§- 
tre influengant ia longueur d'onde dudit element 
s6leoteur de longueur d'onde, 
la determination, pour chaque canal, d'une va- 
leur centrale de canal (MCDn) dudit parametre 
dudit Element selecteur de longueur d'onde a 
laquelle la puissance de sortie dudit canal est 



le calcul d'une valeur moyenne (MD) corres- 
pondant a la moyenne des valeurs centrales de 
canal (MCDn) pour tous ies canaux, et 
I'utlllsatlon de ladite valeur moyenne (MD) pour 
determiner un ecart entre lesdites longueurs 
d'onde envoyees et longueurs d'onde selec- 
tlonn6es par ledit 6lement selecteur de lon- 
gueur d'onde Indlcatif de la d6rlve de la lon- 
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gueur d'onde dans ladite liaison optlque, et 
pour corriger ladite derive de la longueur d'on- 
de sur au molns un dudit element selecteur de 
longueur d'onde et dudit moyen de transmis- 
sion optlque. 5 

2. Precede selon la revendlcatlon 1 , dans lequel la de- 
termination desdites valeurs centrales de canal 
comprend : 

10 

la determination, pour chaque canal, d'une pre- 
miere valeur parametrique (DHn) dudit element 
optlque s6lecteur de longueur d'onde relative a 
ladite valeur parametrique de depart a laquelle 
la puissance dudit canal delivree par ledit ele- '5 
ment selecteur de longueur d'onde tombe en 
dessous d'un niveau predetermine, 
la determination, pour chaque canal, d'une 
deuxieme valeur parametrique (DLn) dudit ele- 
ment selecteur de longueur d'onde relative a la- 20 
dite valeur parametrique de depart a laquelle la 
puissance dudit canal delivree par ledit element 
selecteur de longueur d'onde tombe en des- 
sous d'un niveau predetermine, 
la determination, pour chaque canal, d'une va- 2s 
leur moyenne de canal (MCDn) correspondant 
k la moyenne desdites premiere et deuxieme 
valeurs parametriques. 

3. Precede selon la revendicatlon 2, dans lequel les- 3o 
dites premiere et deuxieme valeurs parametriques 
sont des valeurs differentielles (DHn, DLn) relatives 

a ladite valeur de depart. 

4. Precede selon la revendlcatlon 1 , comprenant : 35 

rutilisation desdites valeurs centrales de canal 
pour determiner la proportion de canaux qui 
presentent une derive dans la longueur d'onde 
par rapport au nombre total de canaux, et 'lo 
rutilisation de ladite valeur moyenne (IVID) pour 
ajuster un parametre influen^ant la longueur 
d'onde dudit element selecteur de longueur 
d'onde lorsque ladite proportion depasse un 
montant predetermine. ^ 

5. Precede selon I'une quelconque des revendicatlons 
1 k A, comprenant : 

la comparaison, pour chaoun d'au molns un so 
nombre predetermine de canaux, de ladite va- 
leur centrale de canal (MCDn) avec une valeur 
de variance de canal predeterminee (IVn) pour 
obtenir une valeur ditferentielle (On) indicative 
d'une derive de longueur d'onde dans ledit ca- ss 
nal. 

6. Precede selon la revendlcatlon 5, comprenant la 



determination de la proportion desdits canaux qui 
presentent une derive de longueur d'onde en tota- 
lisant les valeurs differentielles (Dn) qui s'ecartent 
de z6ro pour au molns un nombre predetermine de 
canaux. 

7. Precede selon la revendlcatlon 5 ou 6, compren ant 
le reglage de ladite valeur de variance de canal pre- 
determlnee (IVn) sous forme d'une difference entre 
une valeur dudit parametre dudit element selecteur 
de longueur d'onde a laquelle la puissance de sortie 
dudit canal ayant une longueur d'onde de canal no- 
minale predeterminee est optimisee et une valeur 
dudit parametre dudit element selecteur de lon- 
gueur d'onde a laquelle la puissance de sortie 
moyenne de tous les canaux ayant des longueurs 
d'onde nominales predeterminees est optimisee. 

8. Precede selon I'une quelconque des revendicatlons 
5 a 7, comprenant : 

avant d'exploiter ladite liaison optlque, le regla- 
ge des longueurs d'onde des sources de trans- 
mission optlque a des longueurs d'onde nomi- 
nales predeterminees, 

le reglage dudit element selecteur de longueur 
d'onde k une valeur parametrique nominale k 
laquelle la puissance de sortie de tous lesdits 

canaux est optimis6e, 

la determination, pour chaque canal, d'une pre- 
miere valeur dudit parametre dudit element se- 
lecteur de longueur d'onde relative a ladite va- 
leur nominale k laquelle la puissance dudit ca- 
nal delivree par ledit element selecteur de lon- 
gueur d'onde tombe en dessous d'un niveau 
predetermine, 

la determination, pour chaque canal, d'une 
deuxieme valeur parametrique dudit element 
selecteur de longueur d'onde relative k ladite 
valeur nominale k laquelle la puissance dudit 
canal delivree par ledit element selecteur de 
longueur d'onde tombe en dessous dudit ni- 
veau predetermine, 

la determination, pour chaque canal, de la 
moyenne desdites premiere et deuxieme va- 
leurs parametriques, et 
rutilisation, pour chaque canal, de ladite 
moyenne comme ladite valeur de variance de 
canal predeterminee (IVn). 

9. Precede selon I'une quelconque des revendicatlons 
5 a 8, comprenant rutilisation desdites valeurs dif- 
ferentielles (Dn) pour ajuster un parametre influen- 
gant la longueur d'onde dudit element selecteur de 
longueur d'onde. 

1 0. Precede selon I'une quelconque des revendicatlons 
5^8, comprenant rutilisation, pour chaque canal. 
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desdites valeurs differentielles (Dn) pour corriger la 
longueur d'onde envoyee par ledit moyen de trans- 
mission optique. 

1 1 . Precede selon I'une quelconque des revendications 
precedentes, dans lequel ladite valour moyenne 
{MD) est une moyenne ponderee desdites premiere 
et deuxieme valeurs parametriques pour tous les 
canaux. 

1 2. Procede selon I'une quelconque des revendications 
precedentes, caracterise en ce que ledit parame- 
tre est la temperature dudit element sdlecteur de 
longueur d'onde. 

1 3. Procede selon I'une quelconque des revendications 
pr6c§dentes, caracteris§ en ce que ledit parame- 
tre est un courant d'injection ^iectrlque dans ledit 
element sSlecteur de longueur d'onde. 

14. Proc6d6 selon I'une quelconque des revendications 
precedentes, caracterise en ce que ledit parame- 
tre est un mouvement mecanique d'un element op- 
tique associe audit gl6ment s6lecteur de longueur 
d'onde. 

15. Agencement de commande de longueur d'onde 
servant au contrdle des longueurs d'onde de ca- 
naux utilises dans une liaison optique k multlplexa- 
ge de longueur d'onde, comprenant : 

un element selecteur de longueur d'onde (50) 
servant a recevoir un signal optique combine 
Incluant une plurallte de canaux optiques en- 
voyes par des moyens de transmission optique 
(1 0, 1 1 0) et adapte pour separer au moins deux 
canaux optiques selon la longueur d'onde, 
des moyens de surveillance (60, 70) servant k 
detecter des signaux optiques sur lesdits ca- 
naux d§livr6s par ledit 6l6ment s6lecteur de 
longueur d'onde (50), et 
des moyens servant k r6gler un parametre In- 
fluen^nt la longueur d'onde (90) associS audit 
element s6lecteurde longueur d'onde (50) pour 
r6gler les longueurs d'onde selectionndes par 
ledit element selecteur de longueur d'onde, 

caracterise par : 

les moyens de commande (1 00) agenc6s pour 
communlquer avec ledit r^ulateur (90) et ledit 
moyen de surveillance (70) et adaptes 
pour determiner une valeur param6trique 
moyenne pour ledit element selecteur de lon- 
gueur d'onde (50), ladite valeur parametrique 
moyenne etant la moyenne des valeurs para- 
m6triques determinees pour chaque canal re- 
lative k une d'une valeur parametrique de de- 
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part dudit element sdlecteur de longueur d'on- 
de (50) a laquelle la puissance de sortie desdits 
canaux est un maximum, 
pour determiner une derive de longueur d'onde 
sur la base de ladite valeur param6trique 
moyenne et 

pour g6n6rer au moins un signal de commande 
servant a rectifier la longueur d'onde en fonc- 
tion de ladite derive determin6e de longueur 
d'onde. 

16. Agencement selon la revendication 15, caracterise 
en ceque lesdits moyens de commande (1 00) sont 
adaptes pour determiner deux valeurs parametri- 
ques associees audit element selecteur de lon- 
gueur d'onde (50) pour chaque canal a laquelle la 
puissance de sortie dudit canal tombe en dessous 
d'un niveau pr6d6termin6. 

20 17. Agencement selon la revendication 15 ou 16, ca- 
racterise en ce que lesdits moyens de commande 
(1 00) comprennent des moyens de traltement ser- 
vant k determiner I'ampleur et la source de ladite 
derive de longueur d'onde. 

25 

18. Agencement selon I'une quelconque des revendi- 
cations precedentes 15 a 17, caracterise en ce 
que ledit element selecteur de longueur d'onde (50) 
est un reseau de guides d'ondes (AWG). 

19. Agencement selon I'une quelconque des revendi- 
cations precedentes 15 k 18, caracterise en ce 
que lesdits moyens de commande (1 00) sont adap- 
tes pour communlquer avec lesdits moyens de 
transmission optique (1 0) pour modifier la longueur 
d'onde envoyee en utillsant ledit au moins un signal 
de commande. 

20. Agencement selon I'une quelconque des revendi- 
cations precedentes 15 ^ 19, caracterise en ce 

qu'un regulateur (1 30) associe avec un laser (1 1 0) 
dans lesdits moyens de transmission (1 0) est adap- 
te pour faire varier un parametre dudit laser (110) 
influengant la longueur d'onde en reponse a au 
moins un signal de commande provenant desdits 
moyens de commande (100). 

21. Agencement selon I'une quelconque des revendi- 
cations precedentes 15 a 20, caracterise en ce 
que lesdits moyens de reglage (90) sont adaptes 
pour faire varier ledit parametre dudit element se- 
lecteur de longueur d'onde (50) en reponse k au 
moins un signal de commande provenant desdits 
moyens de commande (1 00). 

22. Agencement selon I'une quelconque des revendi- 
cations precedentes 15 a 21, caracterise en ce 
que lesdits moyens de commande (10) sont adap- 
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tes pour communlquer avec au moins un desdits 
moyens de transmission (10) et desdits moyens de 
reglage (90) et moyens de surveillance (70) via un 
canal de commande (150). 

5 

23. Liaison optique a multipiexage de longueur d'onde 
comprenant un agencement de commande de lon- 
gueur d'onde selon I'une quelconque des revendi- 
cations 15 a 22. 
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